More than 95 % short roots of most terrestrial plants are colonized by mycorrhizal fungi as soon as they 
INTRODUCTION
The root-soil interface is a dynamic environment, a microcosm where microorganisms, plant roots and soil constituents interact (31) , and develop what is known as rhizosphere. The rhizosphere, therefore, is the zone of influence of plant roots on the associated microbiota and soil components, characterized by an altered microbial diversity with increased activity and number of microorganisms (27) . It is clearly an environment which is physically, chemically and biologically different from the bulk soil (6) . Actually, the structure and diversity of root-associated fluorescent pseudomonads were shown to differ significantly from those of bulk soil populations (4) . Rhizospheric and non-rhizospheric populations could be discriminated on the basis of their ability to use specific organic compounds, to mobilize ferric iron and to reduce nitrogen oxides (29) . The microbial activity in rhizosphere is under direct influence of plant roots, which release organic material, mainly as root exudates. These exudates serve as substrates for the indigenous microorganisms 833 Rigamonte, T.A. et al. Mycorrhization Helper Bacteria in ectomycorrhizae associations (43) . On the other hand, microorganisms associated with plant roots, both free or symbiotically living, would help the host plant to adapt to stress conditions concerning water and mineral nutrition and soil-borne plant pathogens (31) .
The association between soil fungi and plant roots is called mycorrhiza. The establishment of mycorrhiza implies profound morphological and physiological changes in the root, which operates in an integrated manner with the fungus, thus promoting gains in adaptability and survival of symbionts (8) .
According to Wang and Qiu (41) From studies of isolation and identification of bacterial species present in mycorrhizal fungi and analysis of the bacterial action on the symbiosis, Duponnois and Garbaye (13) proposed for the first time the term Mycorrhization Helper Bacteria (MHB), referring only to bacteria that promoted the establishment of the root-fungus symbiosis. This concept was reinforced and clarified latter by Garbaye (22 This review covers the activity of the MHB, taking
Pseudomonas sp. as a model on the establishment of ectomycorrhizae.
Occurrence of ectomycorrhizae
Fossil records indicate that ectomycorrhizal associations emerged at least 50 million years ago (30) although there is evidence of this emergence dated to more than 180 million years ago (33) . Ectomycorrhizae are the most common type of associations formed by ascomycetes and basidiomycetes fungi, although, in general, ectomycorrhizal associations are much rarer than arbuscular mycorrhizae in terrestrial plants. From the perspective of plant phylogeny, the distribution of ectomycorrhizae suggests many independent origins of this symbiosis, since its occurrence is sporadic in terrestrial plants,
and it is mostly found in derived lineages in the main plant clades (30, 42) .
In this association, the fungal symbionts produce extensive nets of mycelium that extend the scope of exploratory roots of plants (32) . The mycelium provides to the host soil minerals through solubilization, particularly of phosphorus and nitrogen, while the plants provide photoassimilates to the mycobiont.
This fungal net is capable of connecting one plant to another, and even to transfer nutrients between them (32, 24). This inhibition involves the secretion of indole compounds by the fungus, such as indolacetic acid and hypaphorine, responsible for regulating the root morphogenesis (11, 12) .
MHB -Mycorrhization Helper Bacteria
The lineages of MHB identified so far belong to many groups and bacterial genera, such as Gram-negative is that studies with PGPR generally exclude the evaluation of mycorrhization (35) . However, it is interesting to note that some fungal signaling pathways are mutually regulated by different rhizobacteria, while others are specific to some MHB (10).
The effect of MHB on ectomycorrhizal associations
Five possible ways of action of MHB on mycorrhiza were proposed by Garbaye (22) : in the receptivity of the root to the mycobiont, in root-fungus recognition, in fungal growth, in the modification of the rhizospheric soil and in germination of fungal propagules. In the ectomycorrhizae studied so far, the stimulus to fungal growth appears to be the primary MHB In general, it is noted that MHB exhibit a degree of specificity with the mycobiont, with some strains apparently specific to certain ectomycorrhizal fungi (14) and other capable of stimulating the mycorrhization by different ectomycorrhizal fungi (2) .
MHB Effect of Pseudomonas
The genus Pseudomonas is included in several groups of microorganisms in association with fungi and plants, as MHB,
PGPR and EMAB (Ectomycorrhiza Associated Bacteria) (28).
In Brazil, the first researches with bacteria promoting the growth of plants, tested the ability of fluorescent Pseudomonas to increase the growth of tomato and coffee plants in nurseries.
Since then, many studies have considered the positive effect of these bacteria. Fluorescent Pseudomonas spp. promoted better growth of beans seedlings and the mycorrhization rate was increased when they were co-inoculated with the fungus Glomus etunicatum, which refers to the Pseudomonas role as MHB (40) .
One of the most studied strains of Pseudomonas is (21) suggested that the presence of nitrogen fixing bacteria in various ectomycorrhizal interactions indicating the potential of MHB to assist the nutrition of the associated plant.
Conclusions and prospects
The studies concerning the action of MHB on the 
